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DEPARTMENT OF SEA AND SHORE FISHERIES 
Augusta, Maine 
To the Honorable Governor and Executive Council: 
Sirs: 
I herewith transmit, in compliance with the law, the report of 
the Department of Sea and Shore Fisheries, for the two years ending 
June 30, 1970, together with statistics and other pertinent data. 
RONALD W. GREEN 
Commissioner 
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REVIEW OF ACTIVITIES 
RONALD W. GREEN, Commissioner 
Environmental Problems 
While the previous biennium saw a considerable expansion of the 
Department of Sea and Shore Fisheries , especially of its Division of 
Marine Research, due largely to the availability of federal matching 
funds provided by the Commercial Fisheries Research and Develop-
ment Act, the two-year period covered by this report proved to be 
a time when departmental responsibilities and duties increased at a 
remarkable rate, while the size of the staff dealing with these grow-
ing problems remained relatively stable. 
Two important trends were responsible for these added responsi-
bilities. The first was an increased awareness on the part of the 
public of the importance of protecting and upgrading the environ-
ment. The second was the unexpectedly widespread interest in the 
development of all of this nation's and this state 's undersea re-
sources - not only its fisheries. These two trends have had a 
tremendous impact on this Department, and both have raised com-
plex questions, some of which involve only our commercial fishing 
industry, and some of which have national , and even international 
implications. 
It is not surprising, therefore , that this Department found itself 
deeply involved with activities related to the oil pollution of the 
coastal waters of the state. Likewise it might have been predicted 
that a great deal of time and effort would have to be expended in 
studying and evaluating the effects the establishment of major oil 
handling or refinery plants might have on Maine's marine environment. 
An increasing number of oil spills along the coast -none of which , 
fortunately, were major- together with proposals for a refinery at 
Machiasport, an oil handling facility at Long Islan d in Casco Bay, 
and a desulpherization plant at South Portland all have underlined 
the fact that concern over such matters is no longer academic. Clear-
ly, oil has become a very real and very urgent problem - a problem 
that must be faced and dealt with and one that the state is going 
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to have to live with for many years to come . In one way or another, 
whether for good or ill, oil exploration, oil transportation, oil pro-
duction, processing and handling are certain to have a tremendous 
impact on not only the Maine fisheries but also on the total ecology 
and all aspects of the environment, land, sea and air. 
Construction of new fishways has become an added Departmental funct ion. 
Oil, however, has been only one of the problems requiring additional 
activities on the part of this Department. A whole host of other 
man-created sources of pollution have had to be given increased 
attention. These have included industrial wastes, raw sewage, 
thermal pollution, toxic metals such as mercury, and a variety of 
pesticides. And, as if these were not enough, there has also been 
an additional threat to the coastal ecology brought about by stepped-
up pressures to dredge, fill or otherwise alter the wetlands and inter-
tidal areas of the state. 
In order to cope with these developments, new research programs 
have been initiated, special boards and commissions have been es-
tablished, and a much closer liaison has become necessary between 
a number of state and federal agencies. For example, the Department 
now has a pesticides monitoring program, is studying the effects of 
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thermal pollution on the marine environment (thanks to grants from 
the Maine Yankee Atomic Power Company and the New England 
Regional Committee), and is working with the Federal Water Quality 
Administration, the Food and Drug Administration, and Eastman 
Kodak Company on a sampling program to check on the presence 
of mercury and other so-called heavy metals in estuarine and coastal 
waters. In addition, as Commissioner I serve on such agencies as 
the Wetlands Control Board and the State Board of Pesticides Con-
trol, both of which were recently established by the Legislature. 
The Department also works closely on environmental matters with 
such state agencies as the Environmental Improvement Commission, 
the Department of Inland Fisheries and Game, the Department of 
Forestry, the Highway Commission, the Department of Economic 
Development and the Maine Port Authority; and with such other 
Federal agencies as the Bureau of Commercial Fisheries, the Bureau 
of Inland Fisheries and Game, and the Corps of Engineers. 
It has taken mankind 150 years and more to make real progress 
toward the pollution of his environment. Each year, however, he 
has managed to speed up the process, adding more and more poison-
Elevated ramp leads to entrance of new marine research facility at 
Boothbay Harbor. 
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ous wastes, altering natural conditions, and upsetting the precarious 
balance on which all life on this planet depends. While the obvious 
dangers of such a course have been apparent to some individuals 
for a long time , it has only been in the past two years that the entire 
nation has come to recognize that solutions must be found if we are 
to survive. The urgency of the situation seemed suddenly to become 
clear to everyone- almost over night. As a result, more and more 
private and governmental agencies have become involved. Thus, 
in addition to working with the departments , commissions and bureaus 
listed above, as Commissioner it has also been necessary for me to 
serve on a great variety of committees , task forces and similar groups. 
These have included the Maine Soil and Water Conservation Com-
mittee, the Conservation Education Foundation of Maine, the En-
vironmental Task Force, the Task Force on Oceanography, the Gov-
ernor's Committee on Aquaculture, the Interdepartmental Committee 
on Water and Related Land Resources, the Conservation and Planning 
Committee for the Machiasport Project, the Maine Mining Bureau, 
the Coastal Planning Advisory Task Force, and the New England 
Fisheries Conservation Committee, to name only the most repre-
sentative. 
From this brief summary of the activities resulting from a growing 
concern for the conservation of our resources and the improvement and 
protection of our environment, it is clear that there has been a re-
markable proliferation of this Department's responsibilities and of 
the duties of the Commissioner. 
Industry Developments 
Although the increasing dangers threatening our marine resources 
and, in fact, our total environment have received the greatest public 
attention, the problems of Maine's commercial fishing industry have 
by no means diminished. Many difficulties that have been reported 
on in previous bienniums continue to exist, and some have grown 
to ever more alarming proportions. Fortunately, however, there have 
at the same time been many positive developments so that, on 
balance, it can be said that the industry as a whole has made 
substantial progress. 
Never in history, for example, has the landed value of the raw 
materials been higher. While the volume of the lobster catch has 
been less, the amount paid to the fishermen has set new records. The 
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price for Maine shrimp increased substantially; even whiting showed 
an unprecedented jump in value; and haddock joined the ranks of 
such so-called "luxury" fish as salmon, halibut and swordfish, partly 
because of its scarcity but also partly because of a tremendous 
increase in consumer acceptance. 
New, well-equipped, completely modern processing plants have been 
constructed at a number of locations on the coast. At the same time, 
the fishing fleet - especially the dragger and purse seiner segments-
has shown a remarkable growth. Unquestionably, Maine's booming 
shrimp industry has been the major cause of the fleet expansion. 
However, new shrimp draggers have also meant new whiting and 
groundfish draggers, since these vessels have had to seek a diversi-
fied catch in the off-season. 
In addition, there has been a growing awareness on the part of 
all members of the industry in the importance of quality in all sea-
food products. Markets for almost all fishery items have improved 
steadily; the demand for such delicacies as Maine lobster and Maine 
shrimp has frequently exceeded the supply; and retail prices have 
climbed, more than keeping pace with the inflation of the nation's 
economy. 
Finally, there has been a commendable trend toward greater 
cooperation between individual members of the commercial fishing 
industry. Because the problems faced are common to all, and be-
cause no one company or individual can deal with them successfully, 
there has been a general recognition that solutions can be found 
only by working together, with the assistance of the appropriate 
state and federal agencies. 
The establishment of the Northern Shrimp Association was one 
such cooperative step. This organization, which has been working 
closely with the Marine Extension Service and the Division of 
Promotion and Marketing of this Department, has been seeking 
new ways to continue the momentum generated by the initial rapid 
growth of the state's shrimp industry. 
Through the Maine Fishermen's Cooperative Association, all seg-
ments of the whiting industry have been cooperating in an effort 
to solve that industry's problems. As was noted in our report for 
the previous biennium, periodic marketing problems have continued 
to arise due to imports of so-called whiting products, chiefly from 
Argentina and South Africa. These imports have been selling con-
sistently at slightly below whatever the going price for the domestic 
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product has happened to be. Allegations have been made that the 
fish being imported are not true whiting and therefore should not 
be labeled as such. Apparently , there have also been occasions 
when the imports were of poor quality, in some instances because of 
decomposition and in others because of the presence of parasites. 
Meetings have been held with federal officials and Maine congres-
sional representatives in an effort to obtain action by the Food and 
Drug Administration. 
New laboratory building as seen from the water side presents an all-glass face. 
A joint effort has also been made by the industry to deal with 
the extremely critical problem of P. and I. (protection and indemnity) 
insurance. Because they claimed they had been losing money on 
such insurance for some years, more and more insurance companies 
have dropped such policies. As a result, it has become evident that 
Maine boat owners would either be unable to find any company 
willing to write P. and I. insurance, or if they could, the premiums 
would be so high that no one could afford to pay them. In either 
case it would mean that these vessels would be unable to sail-
a disasterous prospect for the majority of the draggers in the Maine 
fishing fleet. A committee of five has been named to study the 
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problem, and as Commissioner I have been selected as one of the 
members. Since this situation is the direct result of long-established 
federal law, it appears that Congress would be the appropriate agency 
through which it should be corrected. The committee, therefore, 
is considering what would be the most effective legislative solution 
and is planning to present such a proposal through the Maine 
Congressional Delegation. 
In our report for the previous biennium mention was made of a 
crisis that developed in Maine's ocean perch industry as the result 
of competition from low-priced Canadian products that were made 
possible by substantial governmental subsidies. A great deal of 
research was done by the Department on this problem and, working 
with industry representatives, briefs were prepared and facts presented 
to the state's Congressional Delegation, the Bureau of Customs, the 
Bureau of Commercial Fisheries, the Trade Information Committee 
of the Office of the Special Representative for Trade Negotiations, 
and the Committee on Ways and Means of the United States House 
of Representatives. 
Specific relief was sought from the Bureau of Customs, and this 
agency agreed to investigate the matter to determine whether or not 
Canadian firms were violating the anti-dumping laws, or whether or 
not countervailing duties should be applied to offset the unfair ad-
vantages enjoyed by the Canadian ocean perch producers and pro-
cessors. Unfortunately, the . investigation proved to be a very slow 
procedure. Finally, after nearly six months had passed, Customs 
reported that, while our case was found to be a valid one, the ac-
tivities on the part of the Canadian industry of which we had com-
plained, had now ceased; therefore, no action could be taken. It 
turned out that the Canadian subsidy funds had been used up dur-
ing the lengthy time the investigation was underway. While this was 
a frustrating experience, at least the subsidy program causing the 
crisis had been discontinued and, perhaps because of Maine's efforts, 
no new program of the type objected to was established to take its 
place. Price levels for ocean perch improved, and conditions in our 
domestic fishery became more stable. 
A problem of increasing concern to the entire commercial fishing 
industry has been the declining trend in the apparent availability of 
some species and the failure of some others to provide a greater 
harvest, in spite of increased fishing effort. Examples of this pattern 
in Maine have been the herring fishery which has always been un-
predictable but which in recent years has shown a tendency to hit 
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new lows, and the lobster fishery which for the past 15 years has 
remained at a relatively stable level of productivity, showing no great 
inclination to respond to increases in the number of fishermen or the 
number of traps being fished. 
Perhaps the most dramatic, and certainly the most publicized, 
example of a fish stock decreasing almost to the vanishing point 
was that of the haddock on Georges Banks. For some years there 
had been warning signs that all might not be well - especially after 
the large fleets of fishing vessels and factory ships from the Soviet 
Union and other Iron Curtain countries appeared on the scene, vir-
tually taking over what had traditionally been a prime area for New 
England fishermen. Finally, the situation became so critical that 
even the Russians were willing to listen to the warnings of the 
scientists . Thus, as one of the three United States commissioners on 
the International Commission for the Northwest Atlantic Fisheries, 
we entered into negotiations with the member-countries concerned 
and arrived at an agreement to close off various areas during certain 
periods of time as a resource conservation measure. How effective 
these measures will prove to be remains to be seen. 
There can be little doubt that the increasing fishing pressure from 
foreign fleets operating more and more freely in the Gulf of Maine 
is having an adverse affect on the stocks available to our domestic 
industry. Facing up to this fact, we are forced to the conclusion 
that only one course of action remains open to the United States: the 
extension of this nation's exclusive fishing rights to the edge of the 
Continental Shelf. While we have favored such a move for a long 
time, the Federal Government has been inflexible in its resistence to 
a change with so many international ramifications. However, it is 
becoming clearer every day that there is a growing ground swell of 
public opinion in favor of extending United States rights in its own 
coastal waters. The pressure of this opinion and the obviously ur-
gent nature of the problem of our dwindling fisheries resources on our 
offshore grounds should certainly bring about a new federal policy 
in time. We can only hope that, when such action is finally taken, 
that it is not taken too late. 
Administration 
In many respects, this biennium has been a period characterized 
by change. For example, changes in personnel alone in all divisions 
of the Department have been unusually frequent. Some of these, 
12 
involving key personnel, have had a considerable impact on the oper-
ations of many Department programs. Most notable among such 
personnel changes during this period were the retirements of Chief 
Warden John Anderson, and Frederick T. Baird, Jr., who was in 
charge of the Department's anadromous fish program, and the shock-
ing and unexpected loss of Donald Harriman, Marine Extension 
Service project leader, who was killed in a plane crash in St. Stephens, 
New Brunswick, while on the way to a fisheries meeting. But these 
changes have not been limited to losses of personnel; new faces have 
been added, and there have also been a number of shifts in the 
duties and responsibilities of established members of the staff. 
IN MEMORIAM 
Donald M. Harriman 
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A change of major importance involving departmental facilities 
has been the completion of the first phase in the construction of 
a new marine research laboratory at Boothbay Harbor. This project 
was made possible by a combination of State and Federal Aid funds. 
Additional State money was appropriated by the 104th Legislature 
during its special session, and matching federal dollars have been 
earmarked for the design and construction of Phases II and III during 
the next biennium. 
The completed segment of the new research facility includes 
laboratory areas, offices , a conference room and storage and supply 
rooms. The building is of modern construction, utilizing large areas 
of glass for natural illumination. Its design is intended to blend 
with the structure's natural surroundings and to fit the contour of 
the land. Other construction completed under Phase I included the 
first stage of a new wharf capable of handling both Department 
patrol boats and marine research vessels. A new paved driveway 
and parking lot has also been completed, as has landscaping of the 
area. When the buildings planned for Phase II and III have been 
added to the existing plant, the state will have a thoroughly modern 
and efficient facility for all types of marine research. With such 
first-class facilities available , the Department will be able to make 
substantial improvements to all of its research programs, thereby 
providing vitally needed information to all segments of our com-
mercial fishing industry. 
if 
New location of the Department's administrative offices is at the 
Capitol Shopping Center ' s State House Annex. 
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Another physical change for the Department has also taken place-
the very recent relocation of all of its main administrative offices in 
Augusta. A critical lack of space in the State House office building 
made it necessary to decentralize a large segment of state government, 
and new office spaces were found in other areas of the city, particu-
larly in two new shopping centers located on Western Avenue. This 
Department's new quarters are in the second of these -the Capitol 
Shopping Center - in a building we share with other state agencies 
and commercial establishments. 
Finally, there have been a number of changes and refinements in 
the administrative handling of Department business, made necessary 
by the increase in the number of responsibilities, services and pro-
grams to which we are committed. Because of the increased com-
plexity of all departmental activities, the position of Coordinator 
of Research and Development has become increasingly important. 
Established originally in 1967 to insure the efficient operation of such 
state and federally financed projects as those coming under Public 
Law 88-309 and Public Law 89-304, this administrative position has 
had increasingly broad responsibilities. These have included assist-
ing the Commissioner and division heads in determining priorities, 
and the exercise of careful fiscal control over all matters involving 
project finances. In addition, the Coordinator has a variety of routine 
duties, including the review of federal aid project proposals and 
agreements; the checking of progress reports, project amendments 
and requests for supplies and equipment; and such accounting activ-
ities as the processing of bills and expense accounts, the preparation 
of Council Orders, and overseeing such things as equipment rentals, 
insurance coverage, the keeping of payroll, vehicle and boat records, 
and general inventory control. 
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PROMOTION AND MARKETING DIVISION 
George H . Taylor 
Director 
A stepped-up effort to develop foreign markets for J\'laine seafoods, 
along with the continuation of a balanced program of promotion, 
public relations, and marketing in key areas of the United States have 
been the chief features of this Division's activities during the past 
biennium. 
' 
Miss Maine mans ship's wheel in Department's new exhibit featuring 
the State's seafoods. 
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In addition to its current and continuing programs, the Division 
has undertaken new and expanded projects, made possible by match-
ing federal and state funds. The additional increase in the workload 
has been managed efficiently, although occasionally at a reduced level, 
due to the Division being periodically understaffed. This situation, 
brought about by transfers and changes in personnel, is in the pro-
cess of being rectified, and it is hoped that a full complement of 
qualified marketing and publicity specialists again will be available. 
Among the new projects completed and initiated during the bien-
nium was the publication of a revision with extensive new material 
of a previous booklet dealing with the state's commercial fisheries, 
retitled "Harvesters of the Sea -the Story of Maine's Commercial 
Fisheries." In addition, a new 20-foot commercial fisheries exhibit 
for display use at various seafood shows, programs and special events 
was designed and manufactured. An expanded marketing program 
was also carried out to assist in the full utilization of Maine's cold-
water shrimp resource and in the development of such under-utilized 
species as eels, mackerel, sea urchins and mussels. Preliminary steps 
have also been inaugurated for the creation and production of a new 
color motion picture film dealing with the commercial fisheries of 
Maine. 
The booklet, ·'Harvesters of the Sea,'' was published by the De-
partment in cooperation with the Bureau of Commercial Fisheries and 
with funds provided by P.L. 88-309. It contains 44 pages of photo-
graphs, along with detailed information covering all phases of the 
state's commercial fisheries, and is designed to complement the De-
partment film, "Maine's Harvesters of the Sea." A portion of the 
first printing was published as a special State of Maine Sesqui-
centennial edition, with the Sesquicentennial Seal featured on the 
cover. The new 20-foot exhibit was designed by a staff member of 
this Division, and was constructed by the Tom Kane Agency, Bangor. 
It combines the natural setting of coastal Maine with modern display 
techniques, dramatic lighting and photographic effects. The new 
motion picture film, now in its conceptual stage, will be produced 
by the Film Group, Inc. of Cambridge, Massachusetts. 
While the Department's earlier film, "Maine's Harvesters of the 
Sea,'' was completed in the previous biennium, it actually had its 
premier showing and enjoyed its initial successes during the biennium 
just terminated. As of this writing, "Maine's Harvesters of the Sea" 
has been viewed by a total audience of 13,762,748 persons, and has 
been shown on 190 television stations in the continental United 
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States. The film also has won to date the following seven cinematog-
raphy awards: Chris Award Certificate, Columbus Film Festival; 
Chris Statuette, Columbus Film Festival; the Silver Medal Award, 
New York Film Festival; the Golden Eagle Award, CINE 1969; first 
prize in its category for documentary sponsored educational films, 
National Visual Communications Association, New York; the U. S. 
Industrial Film Festival Award for Creative Excellence in the Audio/ 
Visual Communications Division; and the Milan, Italy, 1970 Review 
of Maritime Documentaries competition trophy. 
This chop-licking feline appeared in over 80 newspapers from coast to coast. 
If purchased, space would have cost more than $51,765, but actual cost to 
State was only $39.75 
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Since the publication of the new booklet "Harvesters of the Sea" 
did not occur until the final days of the biennium, significant dis-
tribution figures are not yet available. However, the popularity of 
other Department promotional materials continues unabated. It would 
be misleading to single out any one point-of-sale piece as being 
""best received," since each item is specifically designed to fulfill 
a certain function and to meet a definite need. Certainly each 
item during this biennium continued to be in high demand. In point 
of numerical distribution, the most sought-after promotional point-
of-sale items were "Marvelous Maine Shrimp" which had a dis-
tribution of 267,510, "How to Eat Maine Lobster" with a distribution 
of 221,461 copies, and "How to Prepare Maine Lobster" showing a 
distribution of 206,775 leaflets. 
Such pamphlets as "Shrimp Marvels from Maine," "Maine Seafood 
Secrets," and "Seafood Dishes from ~Iaine" continued high in pop-
ularity. Over 153,000 copies of these publications were distributed 
to a responsive public. Other recipe booklets given out included 
the highly praised "Fabulous Feasts with Maine Seafoods," which 
would undoubtedly lead all other items, if its relatively high cost 
did not limit the quantities available for distribution. Some 63,000 
copies of" Nlaine Seafood Cookouts," and "How To Prepare a Maine 
Clambake" were also passed out to the public. 
In addition to the preceding, 2,713 lobster posters, 1,701 Join the 
Feast posters, and 739 Seafood posters went out to retail establish-
ments. Finally, 557 Maine Sea Chests, an item designed specifically 
for use at special occasions and functions, were presented to industry 
and civic leaders and other dignitaries. 
Media Publicity 
The dissemination of informational materials and the creation of 
publicity for Maine seafoods is one of the most important, although 
routine, functions of the Division of Promotion and Marketing. This 
activity is mainly twofold: the creation of news releases, articles 
and feature stories for newspapers and magazines, and the cooper-
ation with other agencies and institutions which are producing their 
own publicity materials. In addition, staff members make radio and 
television appearances in the interest of promoting the state's seafood 
products. The Division also prepares a number of reports, briefs, 
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speeches and scripts dealing with various phases of the Department's 
activities and industry-related matters. In this biennium, personnel 
have cooperated closely with many members of the news and com-
munications media, and noteworthy assistance has been rendered 
to writers, photographers, editors, film makers and television produc-
ers in the gathering of material and information publicizing Maine's 
commercial fishing industry and its products. Especially noteworthy 
among these special activities were a feature article with color pho-
tographs of Maine seafoods in LOOK MAGAZINE, and the appear-
ance on national television of Maine's sardine packing champion, 
Mrs. Rita Willey of Rockland. 
A notable example of successful newspaper publicity engendered 
by this Division was the production and release of an Eastern State's 
Exposition publicity photograph. A clipping service check made one 
month following the Exposition showed that the photograph was 
used in 81 newspapers in 26 states. The total space involved was 
1,653 column inches, with 137 of those inches on front pages. It is 
estimated that the value of the space, if purchased, would have been 
$51,765, although the total cost of the project to the Department 
was only $39.75. 
Audio Visual 
A comparatively recent addition to the Division 's list of activities 
has been the development of a growing list of audio visual materials 
and services which range from the long-established procedure of wide 
distribution of black-and-white prints and color transparencies to the 
more sophisticated techniques of motion picture production. 
In addition to the maintenance of standard photographic print 
files, a comprehensive collection of industry-oriented color slides is 
being developed. With the rapid growth of new photo-printing tech-
niques, there has been a comparable increase in the demand for high-
quality color materials for a variety of purposes. 
This Division has also become more active in the field of cine-
matography. For the first time it has been possible not only to have 
motion picture films of top professional quality produced, but also 
to have such films distributed nationally on a controlled and sys-
tematic basis. As a result, a highly favorable image of Maine and its 
seafood products is being projected to larger and more widespread 
audiences than has ever been possible before. 
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Director of Promotion and Marketing George H. Taylor weighs awards received 
for "Maine's Harvesters of the Sea" film. 
Marketing 
Shrimp landings continued to lead the way for the Maine fisheries, 
with new records being set in both 1968 and 1969 for a total of over 
38 ,000,000 pounds during the biennium just concluded. This again 
necessitated a major effort in marketing to meet the demands created 
by this unprecedented increase in production. The intensive campaign 
launched in the previous biennium to find and develop markets and 
to acquaint the consumer with this excellent Maine product was 
continued and expanded. 
Promotional efforts included the distribution of thousands of shrimp 
recipe leaflets in retail stores and markets, the featuring of shrimp 
in the Department's advertising in newspapers and trade journals, 
the highlighting of shrimp in the Department's colorful 20-foot 
seafoods shows exhibit, and the emphasis placed on this product in 
the Department's fisheries film , " Maine 's Harvesters of the Sea." 
In addition to the expanded national effort, shrimp promotion en-
deavors were increased in the European market with special emphasis 
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being placed on the North European countries of England, West 
Germany, Belgium, The Netherlands, Denmark, Norway and Sweden . 
In these nations, Maine shrimp was served and promoted at the 
Brussels Trade Fair in Belgium, the International Food Fair at Basel, 
Switzerland, a food trade fair in Cologne, Germany, and the London 
Food Fair in England. 
Overseas food buyers sample Maine seafoods at 1970 Supermarket Institute 
in Houston, Texas. 
The increase in marketing effort was by no means restricted to 
shrimp alone. All seafood products received additional attention, 
and were included in the usual marketing services and in new pro-
grams designed to assist Maine's entire fishing industry. The Di-
vision continued to conduct market surveys , hold industry meetings, 
distribute point-of-purchase materials, and produce a regular ~1arket­
ing Memorandum which was distributed periodically to Maine sea-
food dealers and processors. 
\Iarketing personneL cooperating with the ~Iaine \Vorld Trade 
Council, provided :\Iaine seafood products to be served to food im-
porters at a number of foreign ports visited by the Maritime Academy 
training ship STATE OF ~lAINE. The Department provided 100 
lobsters which ··competed " at the Culinary Olympics held in Frank-
fort, Germany . :\1 arketing personnel made a month-long tour of 
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Norway, Sweden, Denmark , Holland and Germany to obtain specific 
marketing leads , information on the European fisheries , and to estab-
lish substantial business contacts for Nlaine's fishing industry. 
At the domestic level , the Department participated in two annual 
Fish Expos held in Boston , Nlassachusetts, and Seattle, Washington; 
both regional and national Hotel, Motel and Restaurant Shows in 
Boston and New York, and a number of other events at which Maine 
seafoods were promoted. 
Maine seafood smorgasbord is served to top executives of food distribution firms 
aboard the S. S. State of Maine during recent cruise to northern Europe. 
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Several specialized marketing surveys have been conducted here and 
abroad for the purpose of ascertaining market potentials and the pos-
sibility of developing new markets for underutilized species such as 
mussels, eels, mackerel, and large herring. 
Exhibits and Displays 
One of the Division's essential activities involves participation in 
expositions and major food and products shows. In the past, a 
number of displays and exhibits have been utilized to present the 
story of Maine's seafoods to the consumer and to the trade. 
During this biennium, two principal exhibits were used for this pur-
pose, a manned 20-foot exhibit for display at larger expositions and 
shows, and an unmanned eight-foot exhibit for use at conventions, 
banquets, regional meetings and similar events. Smaller displays 
for counter cases in State liquor stores and materials for store windows 
and displays at other locations were also produced by Division 
personnel as needed. 
A new 20-foot exhibit was completed just prior to the close of this 
biennium and is scheduled for unveiling at the Eastern States Ex-
position in Springfield, Massachusetts, in September of 1970. 
As a result of the expanded exhibits and displays program, Maine 
fisheries products have received increasingly larger public exposure 
during this biennium. 
Special Events and Activities 
In addition to the foregoing, the Division ofPromotion and Market-
ing has been engaged in a wide variety of other activities ranging 
from festivals, fishing tourneys, boat races, photographic assignments, 
liaison work, and cooperative endeavors with many other depart-
ments and agencies. In many instances, Department personnel have 
served on committees, attended planning sessions and conferences, 
and generally worked in close concert with fishery officials and in-
dustry-oriented groups and organizations. 
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Promotion and Marketing staff check out assembly of new trade show exhibit. 
In the course of its regular activities, the Division of Promotion 
and Marketing coordinates its work with many federal, state, and local 
groups and agencies. In this connection, staff members have co-
operated during the biennium with: the Maine Sardine Council, 
the Maine Department of Agriculture, the Maine Department of 
Economic Development, the Maine Environmental Improvement Com-
mission, the Maine Department of Defense and Public Safety, the 
Maine Park and Recreation Commission, the Maine Forestry Depart-
ment, the State of Maine Publicity Bureau , the Maine Sesquicenten-
nial Commission, the Maine Port Authority, the Maine Vacation-
Travel Council, the Maine Safety Council , the Maine Scenic Highway 
Board, the Maine Wetlands Board, the Governor 's Nutrition Confer-
ence Committee, the Governor's Inter-Agency Committee for Export 
Expansion, as well as with others. The Division has also worked 
with the National Fisheries Institute, the U. S. Bureau of Commer-
cial Fisheries , the New England Seafood Council, the National Rivers 
and Harbors Congress , and the U. S. Army Corps of Engineers. 
Finally, Division personnel cooperated with many other sectors of 
government and private industry, including National Education Tele-
vision, the National Geographic Society, Audubon Magazine, Time-
Life Books , Look Magazine, Nlaine Digest , Down East Magazine, 
Dirigo Magazine, Bon Appetit Nlagazine , and a number of other do-
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Chief Coastal Warden 
An unusually large number of personnel changes within the En-
forcement Division were among several significant developments tak-
ing place during the past biennium. Most notable among these per-
sonnel changes was the retirement of Chief Coastal Warden John F. 
Anderson, who had held that position since April 8, 1957. Chief 
Anderson retired July 5, 1969, and on August 13 of that year the 
author of this report was appointed as his replacement. 
One other retirement took place during 1969. Warden Daniel H. 
Davis of Boothbay Harbor, who first went to work for the Depart-
ment on June 7, 1940, retired on February 7, 1969. As a result of 
these two retirements, two new wardens were added to keep all en-
forcement areas properly staffed. 
Two promotions to Supervisor were made during this period - one 
as the result of the retirement of Chief Anderson and another as the 
result of the retirement of Supervisor Chester Brown. 
Coastal Warden Pilot Donald Mcintosh is shown here with new Department 
float plane at its base near Augusta. 
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On the retirement of Supervisor Brown, the pilot of the Department 
plane, the plane base was changed to the Augusta area, and the new 
pilot, Supervisor Donald ~lclntosh, also was transferred to the same 
area. This move was made to better utilize the plane and to take 
advantage of more favorable weather , since it is a matter of record 
that fog prevails more often in the eastern half of :V1aine than in the 
central portion of the state. 
An examination for the position of Coastal Warden was given in 
May of 1970, and a new register established. During the past two 
summers good use has been made of the Coastal Warden Aide po-
sition. As a result, officers have been used to provide additional as-
sistance during the months of greatest activity. At the end of this 
biennium the number of Coastal Warden Service personnel remained 
at the same figure, 37, as listed in the Department's previous report. 
While originally the principal duty of a Coastal Warden was en-
forcement of Sea and Shore Fisheries laws and regulations, new 
responsibilities have been added with the passing of each session of 
the Legislature. Some of these include: Maine Boat Law, snow 
travelling vehicles regulations, and laws relating to litter and wetlands 
on coastal shores. Starting in January of 1970, Boating Safety Laws 
that were previously handled by the Coast Guard, were added. 
Simultaneously, Coastal Wardens have continued to give all other 
enforcement agencies on-the-spot assistance whenever possible. Co-
operation among all agencies has continued to be excellent. 
All Department equipment has been used extensively, including 
a float plane, two large boats, and a fleet of small, fast craft. This 
equipment also is used to assist other agencies involved in emergency 
rescue operations and in searches for lost persons. Since the responsi-
bility of the Warden Service has increased over the past few years 
because of new boating laws, it has been necessary to increase water 
activities accordingly. This has served as a deterrent to violations 
as well as an aid in apprehending violators. 
Recent court opinions in regard to law enforcement procedures 
are having an affect on Sea and Shore Fisheries personnel as well as 
all other law enforcement agencies. As a result, the enforcement of 
laws pertaining to the state's natural resources has become increas-
ingly difficult. 
New legislation passed by the regular session of the 104th Legis-
lattue concerned alewife rights, regulations as to the taking of striped 
bass, the prohibiting of lobsters on an otter trawl, and a minimum 
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length for salmon. During the Legislature's special session two 
items were approved that concerned the commercial fisheries: the 
first gave a respondent the right to ask for a hearing on his license 
suspension during appeal, and the second gave the Department more 
effective control over the sales of shucked shellfish. 
The D~partment's seed lobster program was continued, and many 
fully-seeded female lobsters were purchased and liberated by Coastal 
Wardens the entire length of the coast. 
Warden personnel assisted the Department of Economic Develop-
ment in staffing displays and informational booths at sportsmen's 
and boat shows in various cities during the winter and spring months 
of 1969 and 1970. 
Patrol boat Guardian and other enforcement and research boats are now able 
to moor alongside new pier at Boothbay Harbor. 
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Supervisors and Wardens have been called on at times to show 
motion picture films and speak to service clubs, schools and other 
organizations. At high school guidance and career days Wardens 
have appeared as guest speakers, with the goal in mind of improving 
the image of state law enforcement, while explaining the responsi-
bilities of enforcement offlcers. 
General meetings were held during the biennium where matters 
pertaining to operating procedure and policy of the Department were 
discussed. Supervisors of the five sections held regular meetings at 
the Augusta office. Problems were discussed and information cor-
related between the different divisions of the Department. The Sup-
ervisors, in turn, passed on this information to their men, and work 
in the field was handled accordingly. 
During the past year the Chief Warden attended a meeting in 
Hartford, Connecticut , with federal and state officials and law en-
forcement chiefs from the northeast states to discuss the drafting of 
federal regulations affecting interstate shipments of fish. He also 
attended a meeting in Newport, Rhode Island, on shellfish sanitation, 
and another meeting with New Hampshire officials regarding the 
official boundary line between New Hampshire and Maine. 
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MARINE RESEARCH DIVISION 
Robert L. Dow 
Director 
Accelerated research activities by the Department of Sea and Shore 
Fisheries continued throughout the past biennium as additional fed-
eral funds have become available for such purposes. Supplemental 
monies have been provided by Public Law 89-304 and by grants 
from other sources, and these funds, together with those provided 
by Public Law 88-309, have made it possible to undertake a variety 
of important projects designed to assist Maine's commercial fishing 
industry. Progress made in the many areas of study are summarized 
in the pages that follow. 
Climatic Cycles 
One of the primary concerns of the fishing industry during this 
period has been the fluctuations in abundance of a number of com-
mercially significant marine species . A study of recent climatic 
trends indicates that optimum sea temperature conditions presently 
exist for eight intensively used marine species. 
The influence of temperature on the abundance of legal-size lob-
sters has been particularly noteworthy. In spite of declining tem-
peratures, the lobster catch has remained at or near its peak as a 
result of a 300 percent increase in fishing effort between 1942 and 
1967 and an annual increase of from 79 to 90 in the percentage 
of the available population taken by fishermen. 
As far as scallops are concerned, studies have indicated that be-
tween 25 and 40 percent of the catch consists of scallops in their 
sixth year. Fluctuations in sea temperatures and in abundance sug-
gest that a temperature of 8.1 degrees centigrade during the spawn 
year is most favorable. During the cycle that began in 1939, the an-
nual lobster abundance has increased and declined in direct relation 
to increases and declines of sea temperatures. But the abundance 
of market-size scallops has increased and declined inversely to temp-
erature fluctuations, except for two years at the beginning of the 
period when temperatures dropped below the optimum. 
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Soft clam production has been divided into two major periods; be-
fore and after 1946. Areas were first closed in 1946 because of in-
creasing pollution. By 1958, additional closures had been made so 
that approximately 55 percent of the clam resource was contained 
within these areas. Sampling has shown the median age of market-
size clams is five years, and abundance of that size has probably 
not fluctuated more than one to ten. Fluctuations in abundance are 
associated with sea temperature during the spawn year five years 
earlier and are related to the amount of predation. Predation in-
creases with rising temperature and decreases with declining tem-
perature. 
Until 1964 bloodworms were generally harvested three years after 
the year of spawning; since that time an increasing number of second 
year and two-year-old worms have been accepted by the market. 
The more limited sandworm market has failed to duplicate accept-
ance of comparably smaller and younger worms. Abundance of both 
species is closely related to temperature during the spawn year. Pro-
duction trends of the sandworm fishery in relation to sea temperature 
during the spawn year three years earlier suggest that temperature is 
the principal environmental factor influencing abundance fluctuations. 
Population instability of marine species on the perimeter of their 
distribution is demonstrated by 1 to 18,000 abundance fluctuations 
of quahogs during recent decades. The initial increase in the pop-
ulation of legal-size quahogs in the late 1940's and early 1950's ap-
pears to have been the direct result of more favorable sea temper-
ature, but continued high temperatures during the middle 1950's and 
declining temperatures during the late 1950's resulted in extensive 
mortalities from crab predation and winter killing. In 1969 quahog 
production, four tons, was the largest since 1961, resulting from im-
proved growth and survival associated with the highest sea temper-
ature since 1960. Significantly, greater predation normally associated 
with higher temperatures has not yet developed. 
A linear correlation of .75 between annual temperature and oyster 
landings three years later indicates that the cyclic decline in sea 
temperature since 1953 has been a major factor in decreasing abund-
ance. Maximum abundance was associated with mean annual tem-
perature of 10.2°C. during the year of spawning three years preced-
ing. High levels of abundance have followed spawn year tempera-
tures between 9.2° and ll.1°C. Abundance of market oysters has 
fluctuated about 1 to 15,000 during the most recent temperature cycle. 
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No production in 1969 is related to the low temperature of 7.6° 
in 1966. Market-size oysters probably will increase in 1971 and 1972 
as a result of more favorable temperatures during 1968 and 1969. 
Peaks of abundance in the shrimp fishery were reached in 1945 
and again in 1969. The optimum sea temperatures producing these 
peaks were approximately the same: 7.8 degrees centigrade in 1941 
and 7.7 degrees centigrade in 1965. Of course , production was far 
higher during the second peak of abundance in 1969 because of a 
ten-fold increase in the fishing effort, improvements in fishing meth-
ods and gear, and exploitation of new fishing grounds. Shrimp 
abundance has fluctuated approximately 1 to 20,000 during the past 
30 years. 
In short , there has been a consistent relationship between the 
fluctuations of sea temperature and abundance for these intensively 
fished species, and this supports the assumption that temperature 
has been the most important naturally occurring environmental 
change affecting the abundance of marine species. 
Lobster Research 
The multi-stage sampling plan with stratification has been con-
tinued along the Maine coast as part of the Department's program 
to survey the inshore lobster fishery of the state. 
From the survey total of 152 dealers, samples were taken at ten 
different buying stations each month of the year. Data samples 
were taken from lobster fishermen in order to determine the catch, 
fishing effort, and the size and sex composition of the commercial 
lobster fishery. 
Samples have been summarized by day, month and year. Al-
together the sampling crew has checked slightly over twelve and 
three-quarters tons of lobsters comprising 22,004 individuals and 
representing a mean weight of 1.17 pounds per lobster. 
The length frequencies for the year are summarized by males, 
females and sexes combined. These length frequencies in each of 
the three categories are quite similar and show that the fishery 
is heavily dependent on recruitment; in fact, 79 percent of the lob-
sters in the catch have probably shed into the legal size range 
during this calendar year. In conjunction with the length frequency 
analysis, estimates have been made of an annual survival rate of 7.82 
percent, or conversely an annual mortality rate of 92.18 percent. 
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Freak lobster with leopard-like spots is checked out by biologist. 
In addition, sampling of the natural lobster population with sever-
al types of fishing gear has continued. In 1969, a total of 1,036 lob-
sters was collected which ranged in size (carapace length) from 39 to 
103 mm with a mean length of 68.62 mm. All but 20 lobster (0.2%) 
of the annual catch were captured in the wire lobster traps . These 
data have been compiled on a monthly basis from which the following 
statistics have been calculated: 1) mean length and weight and 2) 
catch-per-unit-of-effort numbers ancllbs. per trap-haul . 
A study designed to tell the size at which lobsters first mature 
is also being conducted. To date , the gonads from 114 male lobsters 
ranging in carapace length from 46 to 95 mm have been examined 
for the presence or absence of sperm cells. Spermatozoa were found 
in all but three male lobsters (carapace lengths of 66, 70, and 79 mm). 
Since the data indicate that most lobsters above 60 mm carapace 
length are mature, only those lobsters smaller than this size will be 
examined in the future. \Ve have recently initiated an investigation 
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concerned with ova development and the detection of spermatophores 
in the seminal receptacle of female lobsters. 
Shrimp Research 
The Maine northern shrimp fishery has expanded in time, location 
and volume. The fishery now extends from Kittery to Eastport , and 
a few larger vessels now fish year round . 
Length frequency analysis has shown a great deal of inconsistency 
with studies made the previous year. The basic migration patterns 
have remained unchanged, but differences in timing are apparent 
between 1968 and 1969. Gravid females moved shoreward one to two 
months earlier, yet delayed moving into inshore areas in some cases 
by as much as a month . The result was a smaller standing crop for 
the 1970 fishery. Immature males moved offshore three to five months 
earlier than the previous year. 
Marine scientist examines specimens as part of shrimp research. 
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Commercial size shrimp were smaller in 1969 and 1970. This re-
sulted in a 14 percent poundage loss from 1968 stocks for a given 
number of shrimp. 
An unrefined estimate of standing crop and fishing pressure has 
been completed. The catch in 1969 was approximately 800 million 
shrimp. Productive females represented about one and one-third 
billion individuals producing about one and one-half trillion larvae. 
Combined estimates place the adult population at about two and 
one-third billion shrimp, or 60 million pounds. Fishermen are there-
fore taking about one-third of the estimated yield of a given year-
class. Three more years ' data are needed to support this estimate 
in terms of total population parameters. 
The reproductive potential of adult females was found to be less 
than 50 percent of that expected from fecundity observations. Com-
bined with this, numbers of nonviable white eggs again showed a 
significant increase over last year. 
Some temperature relationships observed in colder waters of pre-
vious years did not hold true in this year's warmer waters. For ex-
ample, growth rates, time of transition, time of spawning, and period 
of hatching were not consistent with those of the past. The Gulf of 
Maine offshore average bottom temperature was 6.1 degrees centigrade 
in 1969 which produced a situation where mature three-year-old fe-
males in 1971 are quite possible. 
Oceanographic Program 
The oceanographic program began field sampling in November 1969, 
and has continued on a more or less regular basis. At each station 
up to seven depths have been sampled . The parameters included are 
temperature, salinity, dissolved inorganic nitrate, phosphate and sili-
cate . Soon to be added are chlorophyll and ammonia. Hopefully, 
in early 1971 vitamins will also be included. 
The purposes of these various stations are to determine 1) seasonal 
variations in the biogenic nutrients, 2) which of them may be critical 
limiting factors , and 3) possible effects of river discharge on the nu-
trient content of the inshore waters. Regional variations, i. e. the 
nutrient contents of several rivers , have been compared. 
The two stations in the lower Sheepscot reveal the results of the 
Coriolis effect on the distribution of nutrients and river water during 
the ebb tide. 
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Oceanographer analyzes sea water from test stations along Maine coast. 
Some results include demonstration of silica enrichment by river 
water as far as 10 miles offshore, demonstration of generally higher 
nutrient contents in the Sheepscot than the Damariscotta River and 
possible enrichment of coastal waters by offshore bottom waters in 
the spring. 
It is planned to continue the offshore stations and two in the 
Sheepscot on a monthly schedule, and those in the other rivers will 
be continued quarterly. In addition, it may be possible to extend 
sampling between Kittery and Cutler and continue it quarterly. 
Anadromous Fisheries Research 
Three projects are currently being carried out under PL 89-304. 
They are striped bass and Atlantic smelt; stream improvement and 
fishway construction for alewives; and a research and management 
program for alewives, bluebacks, and shad. 
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The first study has involved investigation of selected rivers to 
determine the presence or absence of resident striped bass. This 
segment of the project was the same as the previous year except that 
the area to be covered was restricted to six rivers. A second segment 
of the project has involved a creel census along the central Maine 
coast by the Cooperative Fishery Unit. The third segment of this 
project involves documentation of the major spawning areas of smelts 
in the Kennebec River drainage and the size, age, and sex com-
position of the run. 
Research team takes samples as part of Department's anadromous fish study. 
The stream improvement and fishway construction program pro-
vides matching funds to towns which have alewife rights. A fishway 
was constructed on Flanders Stream in Sullivan in the fall of 1969, 
and a second fishway has been constructed during the spring of 1970 
at the outlet of Winnegance Lake in Phippsburg. Additional surveys 
are being made and funding sought for fishways at Sherman Lake 
outlet, Ducktrap River, Muscongus Brook, Lily Pond, West Harbor 
Pond, Whiskeag Creek, Gardner's Lake and Boyden Lake. 
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A research and management project for alewives, bluebacks, and 
shad has also been developed. Assessment of the size, sex, and age 
composition of the shad runs will be made in the Narraguagus, 
Sheepscot, and Nonesuch Rivers. Alewives and bluebacks will be 
stocked in selected areas and observations of spawning success will 
be made. Water quality data in relation to the runs will be gathered. 
Marine Worms 
Among the findings developed by the marine worm research pro-
gram has been the determination of the critical temperature tolerance 
limit for bloodworms. Monthly hydrographic stations were conducted 
in the Sheepscot River at Wiscasset , until August 6, 1969. The 
spawning temperature of both bloodworms and sandworms was deter-
mined with the aid of a temperature recorder mounted above the mud 
flats. 
Bloodworm sexed, size-frequency distribution samples were collect-
ed from the Wiscasset closed area until August 1969. Bloodworm 
monthly egg growth studies were continued until August 1969. Blood-
worm repopulation plots were dug initially and four weeks later at 
maximum and minimum mud temperatures. Bloodworm digging 
efficiency studies utilizing marked worms were nearly completed. 
Bloodworm food studies revealed that bloodworms will sometimes 
eat small sandworms. Bloodworm length vs . number of eggs studies 
were compared for two areas in the Sheepscot River. A method for 
sampling subtidal bloodworm populations was devised using Scuba 
gear and preliminary trials gave very interesting results. It has been 
determined that some bloodworms live through their fourth year. 
Habitat preference and growth studies dealing with substrate type 
have been completed for sandworms. Sandworm length vs. number 
of eggs studies were conducted for worms dug from the lower Sheep-
scot River and compared with Wiscasset samples. 
It has been determined that physiological stress has a significant 
effect on the pack life of both species of marine worms. 
The following papers on guideline practices for the industry were 
prepared: "Holding Techniques for Sandworms," and "Observations 
on Worm Mortalities During Commercial Handling." 
Estuarine Resources 
The estuarine resources development program so far has been limit-
ed to work on three species: Irish moss, the edible mussel , and the 
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eastern oyster. During the past biennium the program has dealt 
with production development. 
Approximately 70 percent of the total effort during 1969-70 was 
expended on Irish moss. A 7. 96 linear mile area along the eastern 
Bailey and Orr's Island shoreline has been surveyed. Beds along this 
area cover approximately 490,916 square yards, containing approxi-
mately 951,717 pounds of Irish moss, or an average of 1.70 pounds 
per square yard. Samples ranged from a low of 9 ounces per square 
yard along the Bailey Island shore to 5.73 pounds per square yard 
along the Orr's Island shore. Approximately 159,601 pounds of this 
moss or 16.8 percent is harvestable by the present raking method. 
This area is considered poor to fair, with a few isolated stretches of 
good raking. 
Growth samples were collected on a regular basis throughout the 
summer and showed average growth in 1969 slightly behind 1968, 
but greater than in 1967. The data collected to date seemed to show 
a trend toward greater average rate of growth at Jaquish than at 
Cedar Ledges. Regrowth plots were harvested in July and September. 
During the summer of 1969 a total of 11 new drift holes were lo-
cated and charted in Casco Bay (5), Kennebunkport (4), and Friend-
ship (2). Storage studies of Irish moss have shown that moss broken 
off during the winter is probably still saleable at the opening of the 
season, and the availability of drift moss broken off during the sum-
mer varies according to the type of bottom where it collects. 
Project personnel have experimented in harvesting with an airlift 
pumping device. A diver with an airlift has been able to rake 600 
pounds per hour. With a few innovations in diving equipment and 
a funnel on the hose, it would appear this figure could be doubled. 
The cost of this type of outfit- excluding boat, motor, and diver 
equipage - would probably be less than $500. A raker combining 
this method with conventional means would be assured a substantial 
day's pay even on days when the tides were poor. It is planned to 
continue development on this type of gear using the Department's 
recently purchased pumping unit. 
There are a number of major problems in the mussel industry. 
Location of large supplies of marketable mussels, is one of them. 
Two closely related ones are the need for an adequate financial re-
turn to the harvester, and the present shortage of men willing to 
harvest mussels. 
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Popular sport fish such as this big striper are being studied by 
marine scientists of the Department. 
While 15 times as many mussels are currently being harvested in 
Maine as was the case 10 years ago , the price has only risen from 
7.14' to 8.1¢ per pound to the fisherman during this time. Few food 
products have shown this small an increase. Clearly other coastal 
activities are more rewarding financially per unit effort. 
The 1966 Damariscotta River transplant of eastern oysters has been 
checked and is still surviving. All oysters checked had spawned as 
in past years, but no natural spatfall was observed. 
The New Meadows River parent stock was increased by 17 bushels 
gathered from the Piscataqua. An area suitable for bottom stock was 
located in the New Meadows and a check made for natural spatfall 
in the area adjacent to the rafts, but none was observed. 
An intensive set occurred in Spinney Creek , Eliot. Spat collected 
on bottom debris, styrofoam floats and shell cultch. 
A new bed of oysters was discovered in the Sheepscot River, above 
the reversing falls in Sheepscot village. This area is large enough to 
have a potential commercial value. 
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Shellfish Quality Controls 
The National Shellfish Sanitation Program is a cooperative under-
taking between the State, the U. S. Food and Drug Administration 
and the shellfish industry. 
The goals of the National Shellfish Program are: the continued 
safe use of the natural shellfish resource , and the active encourage-
ment of water quality programs which will preserve all possible 
coastal areas for this beneficial use. 
The Legislature has assigned responsibility for carrying out these 
goals to the Department of Sea and Shore Fisheries. The four phases 
of this program conducted by the research division are: growing area 
sanitary and bacterial sampling; laboratory control; processing plant 
inspection ; laboratory control of the artificial purification of clams 
from light to moderately polluted areas. This latter process , using 
clean water, enhances the quality of clams and assures the public 
a safe and sanitary product. 
One of the purposes of the Department's laboratory at Boothbay 
Harbor is to support and complete the growing area surveys and 
classifications made by the field crew. Water samples are evaluated 
for coliform bacteria, a group of bacteria associated with human and 
animal sanitary wastes. The laboratory also aids in evaluating the 
processing plant inspection. The total bacterial count and coliform 
counts aid in evaluating the handling and storage practices of the 
shellfish processors. 
Experiments have been conducted in the laboratory under con-
trolled conditions to duplicate some of the handling conditions ob-
served under processing plant inspection . From these experiments 
the laboratory is able to aid the industry in improving the quality 
of its product. 
With the increasing abundance of shellfish and greater demand in 
all market areas, the number of dealers being regulated by the inter-
state and intrastate inspection programs has climbed steadily. In 
1968 the total number of shellfish plants being inspected had climb-
ed to 105. This increased to 120 in 1969 and 133 to date in 1970. 
In addition to inspecting plants and collecting samples, it is nec-
essary to work with those planning to build new shellfish handling 
facilities, check complaints, gather information and make assistance 
calls. 
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For the past several years , a pesticide monitoring project has been 
part of the Department's research activity. The collection of samples 
from established stations or major estuaries from Kittery to Calais 
has been part of the duties of the shellfish inspection program. 
Special samples , not only for pesticide determination, but for other 
purposes have been collected from time to time. 
During the past two years there has been a growing demand for 
assistance in other phases of the marine fishery . Fish market oper-
ators and owners , crab meat processing establishments and proces-
sors of other fish products are requesting information and guidance. 
The special session of the 104th Legislature passed a law giving 
the Department the right to control the shucked shellfish handling 
practices and the facilities used by those holding Wholesale Seafood 
Dealers and Processors licenses. This new inspection function, 
while time consuming, will give a greater measure of control over a 
highly perishable food item. 
Resource Planning 
The Departments of Sea and Shore Fisheries and Inland Fisheries 
and Game began a State Comprehensive Fish, Wildlife and Marine 
Resource Management Plan on June 1, 1969. The project was based 
on a blueprint proposal resulting from a six-month interdepartmental 
preplanning study. 
A primary requirement of the project is the development of broad 
species plans, initially for high-priority species. The goal is to main-
tain and enhance fish , wildlife , and marine species for their aesthetic, 
recreational, commercial, educational, and environmental benefits 
to the residents and visitors of the State of Maine. To do this, 15 
work plans encompassing inventory, analysis, and coordination infor-
mation categories were designed . 
In order to carry out the concepts embodied in the plan, it was 
necessary to apply a systems approach to organizing the relevant 
data for use . First , data files of various state, federal, and private 
agencies were identified and evaluated for validity . Over 300 files 
were identified and evaluated, most of which (84%) were located 
in the two departments . Secondly, a computer storage and retrieval 
information system was designed and is being tested. The system 
is easy to use, requiring no special knowledge of computer program-
ming. It has a primary resource system which consists of consumer 
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resource, species resource, and land use and habitat resource sys-
tems. Interconnected to each other and the primary system are 11 
subsystems. 
A further important subsystem is one which will provide information 
through the federal orbiting satellites (Nimbus, Eros, and the pro-
posed Ertz) through infrared and other photographic techniques. 
The system will provide the two departments and other user 
state agencies conveniently accessible, pertinent information for use 
in natural resource planning. 
Extension Service 
The tragic loss of Don Harriman has made a study of his records, 
reports, notes and files of paramount importance. The extensive 
background and knowledge he possessed was, in part, documented in 
his files, and they have been used to formulate new plans and pro-
jects as well as to carry out those which he started or had plans for. 
With the development of such plans, the extension service has been 
enlarged. Area biologists will in the future act as supervisors to 
county agents who are hired under the new Sea Grant Program. 
These men have been orienting themselves to their expanded duties 
and are being assisted by Department personnel who have back-
ground in extension work. They are also familiarizing themselves 
with portions of the fishing communities which each will serve. 
Three more county agents will be hired by the end of 1970, men 
who are familiar with the coastal area and who have backgrounds 
in engineering, food technology and economics, and who are genuine-
ly interested in the fishing industry and its development. 
A technical services program on the problems of electrolysis has 
continued to benefit fishermen. As part of the program a dragger 
has been overhauled by extension personnel. The vessel's wiring 
has been redone, grounding all underwater metals to a common 
ground and to zinc anodes as a demonstration of the effectiveness 
of this type of protection. 
Interest is continuing in the Larsen two-boat trawl demonstrations 
and the use of this trawl to catch herring and possibly mackerel in 
midwater. The Fisheries School at the University of Rhode Island 
has made this trawl available so that fishermen from Cundy's Harbor 
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might have an opportunity to try its effectiveness . Extension per-
sonnel have worked with these fishermen, rigging and testing the 
trawl to get them familiar with its operation. 
Plans are currently in progress with the Bureau of Commercial 
Fisheries Gear Base in Gloucester to build a midwater trawl of the 
Boris type , but modified for standard mesh sizes and streamlined for 
easier towing. The Gear Base has been most helpful in providing 
experts to help build the net, as well as providing much of the twine 
needed. They have also offered to have instrumentation put on the 
net during trials . 
There has been considerable interest in the wing trawl. Several 
fishermen have inquired about the possibility of trying one for whiting 
and herring just off the bottom. 
Formal demonstrations have not proven too effective as the diffi-
culty in assembling fishermen from varied areas of the coast on any 
particular day is almost as impossible as guaranteeing that there will 
be fine weather or suitable fish to work on. But providing these 
materials as well as technical assistance on a first-come, first-served 
basis, with the understanding that all information gained will be 
public, seems to be well received and should be a valuable technique 
for future use. 
Information concerning fishing vessel mortgage and loan insurance 
programs administered by the Bureau of Commercial Fisheries and 
Small Business Administration has been given fishermen who re-
quested it. 
Blueprints for an efficient propeller guard to cut down lobster trap 
losses caused by herring fishermen's boats have been received from 
John Gilbert Associates and given to some of the owners of these 
boats. More of these will be distributed, and it is felt that some 
of the boats will have cages installed to see how they work out. 
If the cages prove efficient and workable, the saving in lost fishing 
gear may be considerable, and the herring boats may not have as 
many problems with ropes in their wheels. 
The Northern Shrimp Association continues to be active. At a 
recent meeting problems with shrimp waste and Environmental 
Improvement Commission requirements were discussed. Much useful 
information has resulted from this meeting, and the Shrimp Association 
may soon work toward improved handling techniques to combat the 
problem of waste disposal. 
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Extension Service program provides practical assistance to fishing industry such 
as new-type shrimp traps shown here. 
The Department's marketing division has found sufficient European 
market demand to renew interest in the American eel. As a result, 
work was started to try to find abundant supplies of estuarine eels 
which would be available to standard methods of capture. A test 
shipment was well received by European markets. Unfortunately, 
commercial concentrations of catchable eels have not been found as 
yet. Various baits, traps and setting techniques have been used 
with limited success. Efforts are continuing along this line, how-
ever, because of the tremendous market potential. Eels are sub-
stantially underutilized, and should be present in commercial con-
centrations in many areas at some times of year. 
Another species that for several years has been underutilized is 
mackerel. Work with the two-boat midwater trawl has indicated 
that this gear might be useful for harvesting this species, but in-
dustrial markets are not lucrative enough to interest commercial 
fishermen at present. At the same time, the idea that mackerel is 
too valuable a fish to ''waste" as fishmeal is prevalent among 
coastal fishermen. 
The Department's marketing division has found markets for mack-
erel in Denmark, but the price paid for them is somewhat less than 
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the cost of processing and shipping. It has been felt that if a suit-
able fillet product could be made and marketed, domestic demand 
might fill the bill. The Extension Service, with the help of the 
Technological Laboratory at Gloucester, has been working with a 
processor to try to remodel a "splitting" machine so as to handle 
mackerel. In addition, plans are underway to try various smoking 
techniques which might enhance flavor and shelf life. 
Eel Survey 
An eel project got underway early in 1970, the major concern of 
which was to survey the abundance and distribution of the American 
eel. 
The first step in the project was the construction of twenty-five 
.. eel pots," built in accordance with Bureau of Commercial Fisheries 
specifications. The second step was the setting of pots, with the 
earliest settings being made in the Sheepscot and Damariscotta 
Rivers on June 2, 1970. To date, traps have been set in the Sheep-
scot, Damariscotta, New Meadows, Kennebec, and Eastern Rivers. 
Settings have been in random spots with as many as 20 traps in a 
river. 
As of this writing, results have not been encouraging. Eel popu-
lations appear to be very localized in nature . Based on information 
gathered to date, fishing for silver eels during their spawning run~ 
in the fall may prove to be a more practical means of catching the 
species in commercial quantities. Weirs or some other method may 
be used for this purpose. Pot fishing might be commercially pro-
ductive utilizing some form of a spot fishing technique, trapping 
different rivers periodically, but this method has yet to be proven. 
Wetlands Protection 
The Coastal Wetlands Act enacted by the 103rd Legislature was 
revised and amended during the 104th Legislature so that it now 
includes a permit fee to municipalities and clarification of various 
sections . 
The so-called "first test case" was appealed through the Superior 
and Supreme Law Courts. Superior Court upheld the necessary in-
junction and court order for removal of fill placed on coastal wet-
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lands. However, a later decision by the Supreme Judicial Court 
rescinded this order and allowed the property owner to fill his wet-
lands with minor conditions, e.g. health regulations must be met. 
This decision now leaves the Wetlands Control Board and municipal 
officers little latitude in future considerations regarding alterations 
to coastal wetlands. 
During the period 1969-1970, 100 wetland applications were pro-
cessed through the various municipalities and the Wetlands Control 
Board. Approximately 63?(' of these applications came from York and 
Cumberland Counties where the pressures of development are the 
greatest in the state. 
A policy concerning certain field decisions was made by the Wet-
lands Control Board effective March 15, 1970. Thirty letters requesting 
very minor alterations have been approved, waiving procedural re-
quirements for hearings and board meetings. Hundreds of inquiries 
have been answered by phone or personal contact upon investigation. 
Area biologists in middle and eastern sections have assisted greatly 
in handling some of the wetlands investigations. The Warden Service 
and Attorney General's Office have spent considerable time in enforce-
ment and prosecutions. 
Total loss of valuable marshland has been minimal, primarily due 
to the existing wetlands law. In addition to this curtailment, the 
Department of Interior, Sport Fisheries and Wildlife Service, has 
continued its efforts to acquire wetlands for waterfowl refuges. 
It is evident from the last few years ' experience that more time 
and money will be needed to meet the problems of wetlands con-
trol. New legislation may be necessary to update the existing law, 
particularly in view of the recent Supreme Court decision. 
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DIVISION OF STATISTICS 
E. Kent Glover 
Statistician 
The years 1968 and 1969 were profitable for both Maine commercial 
fishermen and processors. The total catch of all species for the two-
year period was 410,043,994 pounds with a value of $53,146,576 to 
Maine fishermen, showing a marked increase over the years 1966 and 
1967 which produced totals for that period of 397,829,053 pounds 
with a value of $47,302,195. 
Maine lobster and shrimp showed the largest value increases for 
the past two years with shrimp leading all species regarding gains in 
total value. The lobster catch during 1968 and 1969 was 40,336,512 
pounds for a value of $30,978,500, a substantial increase over the pre-
vious two years which recorded 36,405,012 pounds with a value of 
$28,502,367. For shrimp fishermen and processors 1968 and 1969 were 
very rewarding years , producing a catch of 38,598,591 pounds with a 
value of $4,634,921, well over three times the catch and almost four 
times the value for the years 1966 and 1967 when the total catch was 
10,756,265 pounds with a value of $1,406,643. 
The marine worm industry yielded 2,982,241 pounds with a value 
of $3,106,572, a slight increase over the two previous years. 
Soft-shell clams, however, showed an increase in landings of over 
one million pounds during 1968 and 1969 over the previous two-year 
period. Dealers bought 7,466,901 pounds of clams compared to 
6,184,412 pounds during 1966-1967. The 1968-1969 value was $3,140,251. 
A decrease in value and volume in herring landings for the years 
1968 and 1969 was evident as the figures for this period were 
123,916,956 pounds with a value of $2,636,100. 
Whiting landings of 46,805,713 pounds were also down from the two 
previous years. The 1968-1969 value for this species was $1,618,408. 
Mussel landings showed a slight increase over 1966-1967 with 
742,232 pounds of mussel meat being sold for a value to the fisher-
men of $59,603. 
Alewives also showed a slight increase for 1968-1969 with a total 
catch of 4,017,310 pounds valued at $85,691. A large amount of these 
fish are currently being used for bait by lobster fishermen. 
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Because of limited personnel, it would be impossible for this Di-
vision to issue its monthly bulletins of the Maine fisheries without 
the help and cooperation of a considerable number of individuals, 
as well as other departments and agencies. Numbered among these 
are the wholesale dealers, processors and fishermen of Maine 's com-
mercial fishing industry, officials of the U. S. Bureau of Commercial 
Fisheries, the Maine Department of Labor and Industry, the U. S. 
Bureau of Customs, and coastal wardens and research personnel of 
the Department, all of whom have contributed substantially to the 
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IN APPRECIATION 
As the business of state government becomes more complex and as 
the services required of individual agencies continue to become more 
diversified, it becomes increasingly difficult to compress even sum-
maries of departmental programs and activities into a single brief 
report. After each biennium this problem becomes more apparent to 
me as Commissioner of the Department of Sea and Shore Fisheries. 
What is presented here cannot, therefore, be considered to be a 
complete report on all of the work accomplished or on all of the 
plans that have been formulated during the past two years. For the 
most part, only the more significant developments have been includ-
ed. It is hoped, however, that even in this abbreviated form it will 
be possible to discern a coherent long-range pattern to the related 
work of the various Divisions within this Department. It is also 
hoped that it is clear the services provided by this agency to the 
public and to Maine's commercial fishing industry are constantly 
being improved and that every effort is being made to be responsive 
to the industry's changing needs. 
In conclusion, I would like to thank the many individuals and 
organizations connected with the fisheries for their cooperation and 
counsel during the past two years, and I would like to express my 
appreciation to Governor Kenneth M. Curtis, the members of the 
Executive Council, and the Maine Congressional Delegation for their 
continuing support. 
As has been the case since I assumed the office of Commissioner, 
have been singularly fortunate in having a dedicated and hard-
working staff which not only has made my job easier but has also 
made possible the continuation of a high level of service to the citi-
zens of this state. Finally, I would like to commend the members of 
the Sea and Shore Fisheries Advisory Council - Augustus C. Heans-
sler, David E. Bergson, Vernon P. McFadden, Arnold L. McConchie 
and Charles E. Olson -for their valuable advice and unfailing sup-
port during both rough weather and smooth. 
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